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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract 

PURPOSE: To decrease the frequency of the occurrence of the poor withstand voltage at the initial stage in a gate oxide film 
in a silicon MOS semiconductor device and to facilitate the control of the thickness of the oxide film, by performing heat 
treatment in the mixed atmosphere of oxygen and hydrogen, and thereafter performing heat treatment in an oxygen 
atmosphere. 

CONSTITUTION: In the process of forming a thermal oxide film on the surface of a semiconductor, heat treatment is performed 
in the mixed atmosphere of oxygen and hydrogen. Then, heat treatment is performed in an oxygen atmosphere. For example, 
the mixed gas including 31/min of 02 and 31/min of H2 is made to flow for the initial 3min, and the heat treatment is performed. 
Then only 02 is made to flow at a rate of 3.61/min for 30min. Thereafter N2 is made to flow for a specified time. Thus a thermal 
oxide film is formed. A gate oxide film Is formed on an Si wafer. Defects such as pinholes or micropores are not yielded in the 
thermal oxide film. Therefore, the occurrence of the poor withstand voltage at the initial stage is decreased. The rate of the 
treating time by the mixed gas of the oxygen and the hydrogen and the treating time of only the oxygen is adjusted. Thus the 
oxidizing time can be set at a suitable length. Especially, the control of the thickness of the thin oxide film becomes easy. 
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* NOTICES * 

JPO and NCIPI are not responsible £or any 
daxnages caused by tbe use of tbis translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3, In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Metallic foil (1) Sensible-heat adhesives layer containing the sensible-heat adhesive property resin 
50 which use at least one side as a principal component at one side among the partial saponification object 
of an ethylene- vinyl acetate copolymer, and its acid denaturation object - 98 weight sections, rosin 1-40 
weight sections, and the higher- fatty-acid amide 0.1-10 weight sections (2) Heat seal lid material of the 
container for a seal package prepare. 

[Claim 2] Metallic foil (1) One side and sensible-heat adhesives layer (2) It is a middle resin layer (5) in 
between. It is prepared and is a middle resin layer (5). Heat seal lid material of the container for a seal 
package according to claim 1 which is what consists of a film which uses polyethylene or its copolymer as a 
principal component. 

[Claim 3] Metallic foil (1) It is aluminium foil with a thickness of 5-100 micrometers, and is a middle resin 
layer (5). The film which uses the polyethylene to constitute or its copolymer as a principal component has 
10-50 micrometers in thickness, and is a sensible-heat adhesives layer (2). Thickness l-10g/m2 Heat seal lid 
material of the container for a seal package according to claim 2 which is what it has. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the heat seal lid material used for the container for a seal 
package made of synthetic resin. 

[0002] Here, the container for a seal package made of synthetic resin shall mean the polyethylene container 
for a seal package, a polypropylene container, a polystyrene container, or the paper carton of a polyethylene 
coat. 
[0003] 

[Description of the Prior Art] With development of a package technique, the container made of the above- 
mentioned synthetic resin is filled up with varioiis chemicals and an eating-and-drinking article, they are 
packed more often in recent years, and, in such a case, the demand of being able to open easily not only at 
the sealing performance of a container but the time of use has increased very much. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when opening nature was improved, when heat 
adhesion of lid material and the body of a container was carried out by high temperature, after being filled 
up with contents, the temperature rise of the head space of a seal object occurred, internal pressure rose and 
there was a problem that heat jointing separated. Furthermore, in the case of the heat restoration method 
which carries out restoration seal, this problem tended to generate the heat-sterilized food etc. in a container 
in **** (80 degrees C or more) of a heating condition as contents. 

[0005] TTien, although peeling of heat jointing was conventionally prevented at the sacrifice of opening 
nature so to speak in order to satisfy the sealing fimction of a container, there was a problem of being 
imperfect. 

[0006] When the purpose of this invention solves the problem of the above-mentioned conventional 
technique and contents are filled up with and sealed at a container. The exfoliation force committed by 
internal pressure rise of a seal object to a heat-sealing side can be borne enough, and it has the outstanding 
sealing performance. Moreover, at the time of opening By the moderate force, it can tear off easily and is in 
offering the heat seal lid material of the container for a seal package equipped with both the fimctions of 
sealing performance and easy PIRU nature. 
[0007] 

[Means for Solving the Problem] The sensible-heat adhesive property resin 50 which uses at least one side 
as a principal component at one side of a metallic foil among the partial saponification object of an ethyl ene- 
vinyl acetate copolymer, and its acid denaturation object in order that this invention may attain the above- 
mentioned purpose - 98 weight sections, The heat seal lid material of the container for a seal package with 
which the sensible-heat adhesives layer containing rosin 1-40 weight sections, and the higher-fatty-acid 
amide 0.1-10 weight sections is prepared is made into the summary. 

[0008] Although aluminium foil is usually used for the above-mentioned metallic foil, they may be other 
metallic foils. In the case of aluminium foil, 5-100 micrometers of the thickness are 5-50 micrometers 
preferably. Moreover, it is desirable to set thickness of aluminium foil to 15-50 micrometers, when 
fabricating the so-called skirt-board section (hem part) for lid material after a seal or in firont of a seal, when 
not fabricating the skirt-board section, aluminium foil may be made thin and the reinforcement of lamination 
and the lid material itself may be given to one side for polyester film etc, 

[0009] In addition, if a metallic foil is used as a base material of heat seal lid material, it excels in barrier 
nature and preservation of contents, such as desserts and precooked food, can be achieved effectively for a 
long period of time. 
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[0010] The partial saponification object (it is hereafter called HEVA for short) or (reaching) its acid 
denaturation object (it is hereafter called HEVA-C for short) of an ethylene vinyl acetate copolymer is first 
explained among the constituents of the above-mentioned sensible-heat adhesives layer. 
[001 1] Although a vinyl acetate content uses what is 19 - 45 % of the weight as an ethylene vinyl acetate 
copolymer (EVA) used as the raw material at the time of manufacturing these components, 25 - 40% of the 
weight of a thing is used still more preferably. EVA of such a vinyl acetate content is manufactured 
according to a well-known manufacturing method ~ having — usually — the melt index (the same the 
following depended on ASTM1238-65T for g / 10 minutes) - 10-800 - it is 100-500 preferably. 
[0012] The partial saponification object (HEVA) of EVA is obtained by subsequently to a saponification 
reaction attaching such an EVA raw material. 

[0013] here -- the rate of saponification of EVA - usually - 3-30-mol % - it is 5-20-mol % preferably. A 
saponification reaction is performed by the system which consists of low-boiling point alcohol, such as a 
methanol and ethanol, and alkali, such as a sodium hydroxide, a potassium hydroxide, and sodium 
methylate, that what is necessary is just to carry out by the well-known approach conventionally. 
[0014] Subsequently, the acid denaturation object (HEVA-C) which has a carboxyl group is acquired using 
the partial saponification object (HEVA) of such an ethylene vinyl acetate copolymer. As an approach of 
carrying out acid denaturation of the HEVA, there are an approach of using a graft reaction, and a method of 
using an esterification reaction. 

[001 5] When using a graft reaction first, unsaturated carboxylic acid is made to react to HEVA. As such 
unsaturated carboxylic acid, although partial saturation di carboxylic acid (or the anhydride), such as partial 
saturation monocarboxylic acid, such as an acrylic acid, a methacrylic acid, a crotonic acid, and an itaconic 
acid, and a maleic acid, can be mentioned, for example, an acrylic acid is usually used. 
[0016] What is necessary is just to perform a graft reaction to the bottom of the usual reaction condition 
using radical initiators, such as a benzoyl peroxide, lauroyl peroxide, alpha, and alpha'-azobisisobutyronitril. 

[0017] Unsaturated carboxylic acid is preferably used at 0,5 - 5% of the weight of a rate 0. 1 to 1 5% of the 
weight to HEVA weight, the modified resin which has the carboxyl group obtained by such reaction ~ 
usually — the acid number - 0.1-40 — it is 0.5-15 preferably. 

[0018] Moreover, when using an esterification reaction, a dicarboxylic acid anhydride is made to react to 
HEVA under the usual reaction condition. As such a dicarboxylic acid anhydride, a maleic anhydride, a 
succinic anhydride, a phthalic anhydride, an anhydrous hexahydro FUTARU acid, etc. can be mentioned, 
for example, the amount of the dicarboxylic acid anhydride used — HEVA and 5-80-mol% of the hydroxyl 
group in the acid denaturation object (HEVA-C) — it is a complement esterifying 10-50-mol % preferably, 
the modified resin which has the carboxyl group obtained by such esterification reaction — usually — the 
acid number — 0.1-20 — it is 0.5-15 preferably. 

[0019] The partial saponification object (HEVA) and its acid denaturation object (HEVA-C) of the above- 
mentioned ethylene vinyl acetate copolymer are independent, or they are used by two or more sorts, mixing. 
Moreover, especially among these HEVA(s) and HEVA-C, HEVA-C is used suitably. 
[0020] Generally, rosin is thermoplastics which uses an abietic acid as a principal component, and there are 
gum rosin, wood rosin, tall oil rosin, etc. in this. 

[0021] As rosin used for this invention, denaturation rosin, such as hydrogenation rosin (a dihydroabietic 

acid, tetrahydro abietic acid), disproportionation rosin, disproportionation hydrogenation rosin, and 

polymerization rosin (polymerization rosin is included in part), rosin or the alkyl ester of denaturation rosin, 

glycol ester, glycerol ester, pentaerythritol ester, etc. are raised in addition to the above. 

[0022] The above-mentioned rosin is independent, or it is used by two or more sorts, mixing. 

[0023] Moreover, as the above-mentioned higher- fatty-acid amide, the thing of the carbon numbers 10-50, 

such as octadecanamide, a palmitic-acid amide, oleic amide, an erucic-acid amide, a lauric-acid amide, 

methylenebisstearamide, and ethylene-bis-stearamide, is raised, for example. 

[0024] Two or more kinds may use a higher-fatty-acid amide, mixing. 

[0025] A wax can be used together in the above-mentioned higher-fatty-acid amide. 

[0026] Here, as a wax, a micro crystallin wax, paraffin wax (140 degrees F, 145 degrees F, 150 degrees F, 
155 degrees F), a montan wax, camauba wax, oxidization polyethylene wax, a montan wax derivative, a 
stearin acid sorbitol, oxidization micro wax, a synthetic oxidization wax, a caster wax, beeswax, haze wax, 
etc. are used, for example. 

[0027] As for such a wax, it is desirable to use a thing with a melting point of 60 degrees C or more. It is 
because stickiness will arise after coat formation if it is the wax of a low-melt point point. If the melting 
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point of a wax is 60 degrees C or more, in a summer, stickiness will not arise on the front face of fin 
material. 

[0028] In addition, to sensible-heat adhesive property resin, in order to iprevent the so-called blocking, 
depending on the case, thermoplastics other tiian the above-mentioned resin may be blended. 
[0029] As such thermoplastics, there are polyethylene, an ethylene- vinylacetate copolymer, an ethylene 
acryKc-acid copolymer, an ethylene acrylic ester copolymer, an ionomer, etc., and especially an ionomer is 
used suitably. 

[0030] The addition of these thermoplastics needs to carry out to less than 50% of the weight of the amount 
of HEVA or (reaching) HEVA-C. 

[0031] Moreover, in addition to this, optimum dose use of the tackifiers, such as terpene resin and petroleum 
resin (aliphatic series, aromatic series, alicycle group), may be carried out at the above-mentioned sensible- 
heat adhesives. 

[0032] Although the sensible-heat adhesives layer which contains a higher-fatty-acid amide in one side of a 
metallic foil is prepared in the above the sensible-heat adhesive property resin 50 with which a sensible-heat 
adhesives layer uses HEVA or (and) HEVA-C as a principal component here - 98 weight sections - with 60 
- 97 weight section preferably They are rosin 1-40 weight sections, and the thing that contains 0.3-10 
weight section as preferably [ it is desirable and ] as 3 - 38 weight section, and the higher-fatty-acid amide 
0.1 - 1 0 weight sections. 

[0033] HEVA or (reaching) HEVA-C exceeds 98 weight sections, and when rosin is vinder 1 weight 
sections, the exfoliation force conmiitted by internal pressure rise of a seal object to a heat-sealing side when 
there are too few amounts of rosin and contents are filled up with and sealed in a container cannot be borne 
here, and it is not desirable. 

[0034] Moreover, since there are too many amounts of rosin conversely when rosin exceeds [ HEVA or 
(reaching) HEVA-C ] 40 weight sections under 50 weight sections, blocking of sensible-heat adhesives 
becomes intense and is not desirable. 

[0035] Moreover, when the content of a higher-fatty-acid amide is xmder 1 weight section, there are too few 
amounts of a higher-fatty-acid amide, and there is no prevention effectiveness of blocking and it is not 
desirable. 

[0036] Moreover, conversely, when the content of a higher-fatty-acid amide exceeds 10 weight sections, 
since it does not have an adhesive property originally and the adhesive strength of the sensible-heat 
adhesives layer which the adhesive property of sensible-heat adhesives layer original falls, or minds a 
higher-fatty-acid amide coating layer, and the container for a seal package declines, a higher-fatty-acid 
amide is not desirable. 

[0037] In addition, a middle resin layer may be made to intervene between a sensible-heat adhesives layer 
and a metallic foil if needed. Because, a plastic envelope may be inferior in the smooth nature of heat 
jointing by the shaping approach, and in case the paper cup of a polyethylene coat etc. is fabricated by the 
cup from the paper board, it is desirable [ a paper cup etc. ] for the level difference of the joint to become 
large and to prepare middle resin layers, such as a polyethylene layer, as a cushion layer in such a case. 
[0038] As a middle resin layer, that adhesion with a sensible-heat adhesives layer is good uses ethylene 
copolymer resin like the polyethylene and ethylene- vinyl acetate copolymer resin required. Moreover, as for 
the thickness of a middle resin layer, it is desirable to be referred to as about 10-50 micrometers fi-om the 
purpose which conquers the irregularity of a sensible-heat adhesives layer and a level difference. While the 
cushioning properties at the time of heat sealing improve by such middle resin layer, the corrosion of the 
metallic foil by contents, such as a dressing and mustard, can be prevented. 

[0039] moreover, a metallic foil - on the other hand - being alike — usually required printing is performed 
and a corrosion prevention coat layer is further prepared on the surface of this. 

[0040] The lid material which consists of a metallic foil and a sensible-heat adhesives layer is continuously 
pierced in the configuration and magnitude which cover the regio oralis of the make container made of 
synthetic resin, and is fabricated. 
[0041] 

[Function] In the above, it is in the condition which filled up the container with contents, and if a seal 
package is carried out by the heat seal lid material of this invention, the exfoliation force committed by 
intemal pressure rise of a seal object to a heat-sealing side could be borne enough, and it has the outstanding 
sealing performance, and moreover, at the time of opening, it is the moderate force and has [ it could tear off 
easily and ] both the functions of sealing performance and easy PIRU nature. 
[0042] Drawing 1 and drawing 2 show the example of the lid material by this invention. 
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[0043] The lid material first shown in drawing 1 is aluminium foil (1). Sensible-heat adhesives layer which 
contains a higher-fatty-acid amide in one side (2) Adhesives layer (3) It minds, and it is prepared and is 
made to exist in a higher-fatty-acid amide by the field which should carry out heat adhesion with the regio 
oralis (10) of containers for a seal package, such as a container which consists of polyethylene coat paper, or 
a container made of synthetic resin, aluminium foil (1) on the other hand — being alike — corrosion 
prevention coat layer (4) It is given. 

[0044] Moreover, although the lid material shown in drawing 2 is the same as that of the configuration of 
the lid material of drawing 1 almost Aluminium foil by contents (1) It is aluminium foil (1) in order to 
prevent corrosion. Middle resin layer which becomes one side fi-om a polyethylene film (5) It is prepared, 
sensible-heat adhesives layer (2) which contains a higher-fatty-acid amide in this middle resin layer (5) it is 
applied without minding an adhesives layer with a gravure coat etc., and prepares — having — moreover, 
aluminium foil (1) on the other hand — alike - corrosion prevention coat layer (4) It is prepared. 
[0045] 

[Example] Below, the example of this invention is explained with the example of a comparison. 
[0046] aluminium foil (1) with a thickness of 35 micrometers which has a corrosion prevention coat layer 
(4) on one side when an example 1 - 3 drawing 2 are referred to Middle resin layer (5) which consists of 
polyethylene after are alike on the other hand and preparing the anchor coat layer of a titanium coupling 
agent It extruded and the laminating was carried out to the thickness of 20 micrometers with the coat. 
Sensible-heat adhesives layer which fiirthermore mixed the rosin and higher-fatty-acid amide of various 
loadings to sensible-heat adhesive property resin on it (2) It is solid content 4 g/m2 by the gravure coat. It 
applied to thickness and three kinds of heat seal lid material was built. 

[0047] Here, as sensible-heat adhesive property resin, what carried out distributed mixing of the 5 % of the 
weight of the calcium carbonates with a mean particle diameter of about 1 micrometer at homogeneity was 
used for 10% toluene solution of 10% partial saponification object of the ethylene vinyl acetate copolymer 
[Eve FREX EV-250 (the Mitsui DEYUPON poly chemical incorporated company make)] of 28% of vinyl 
acetate contents in the examples 1 and 2. 

[0048] In the example 3, what carried out distributed mixing of the 5 % of the weight of the calcium 
carbonates with a mean particle diameter of about 1 micrometer at homogeneity was used for 10% toluene 
solution of the denaturation object acquired by carrying out the graft polymerization of the acrylic acid to 
10% partial saponification object of the ethylene vinyl acetate copolymer [Eve FREX EV-250 (the Mitsui 
DEYUPON poly chemical incorporated company make)] of the 28% of the above-mentioned vinyl acetate 
contents 1%. 

[0049] Moreover, as rosin, in any case, as a higher-fatty-acid amide, octadecanamide was used for KR-610 
(the Arakawa chemical-industry incorporated company make) in the examples 1 and 2, respectively, and it 
used octadecanamide and paraffin wax together in the example 3. 

[0050] Thus, with the dicing out press, the obtained various lid material was pierced in the predetermined 
configuration and the magnitude corresponding to the regio oralis (10) of the container which consists of 
polyethylene coat paper. 

[0051] And the seal of these lid material was carried out to the regio oralis (10) of the container which 
consists of polyethylene coat paper filled up with the 80-degree C jam imder 210 degrees C and the 
condition for 0.8 seconds. 

[0052] And in order to evaluate sealing performance and the Peel nature as lid material about the seal 
container after carrying out a heat seal in this way, the leakage generating number (thing about 100 
containers of the same kind) and the peel strength (seal reinforcement) (average at the time of opening ten 
containers of the same kind, kg / 15mm width of face) of lid material were measured about each seal 
container, respectively, and it was collectively shown in the following table 1 . 

[0053] Because of one to example of comparison 3 comparison, it is aluminium foil (1). Although the 
sensible-heat adhesive property resin which becomes one side fi-om the partial saponification object 
(HBVA) of the same ethylene vinyl acetate copolymer as the case of the above-mentioned examples 1 and 2 
is used as a principal component and rosin is contained Sensible-heat adhesives layer which does not contain 
octadecanamide (2) Although the sensible-heat adhesive property resin which serves as prepared lid material 
(example 1 of a comparison) fi-om the partial saponification object (HEVA) of an ethylene vinyl acetate 
copolymer is used as a principal component and octadecanamide is contained Sensible-heat adhesives layer 
which does not contain rosin (2) Prepared lid material (example 2 of a comparison), And aluminium foil (1) 
The sensible-heat adhesive property resin which becomes one side fi"om the ethylene vinyl acetate 
copolymer (EVA) by which partial saponification is not carried out is used as a principal component. 
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Sensible-heat adhesives layer containing rosin and octadecanamide (2) The prepared lid material (example 3 
of a comparison) is built. Like the case of the above-mentioned examples 1-3 The leakage generating 
number of the seal container after a heat seal. The peel strength (kg / 1 5mm width of face) of lid material 
was measured, respectively, and was collectively shown in the following table 1 . In addition, at the example 
1 of a comparison, it is a sensible-heat adhesives layer (2). Blocking is intense, rolling up after a coat and a 
rewinding activity are difficult, and it did not result even in the sealing performance as lid material, and the 
Peel nature evaluation. 
[0054] 
[Table 1] 
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Sensible-heat adhesives layer which should carry out heat adhesion with the regio oralis (10) of a container 
according to the lid material of this invention so that clearly from the above-mentioned table (2) Since the 
higher-fatty-acid amide is made to contain The container could be borne enough at the exfoliation force 
committed by internal pressure rise of a seal object to a heat-sealing side when contents are filled up with 
and sealed, and the leakage generating number about 1 00 containers after a seal package had the sealing 
performance excellent in 0. And at the time of opening, the peel strength of lid material is 1 .0-1 .3kg / 1 5mm 
width of face, is moderate force, could be torn off easily, and was equipped with both the functions of 
sealing performance and easy PIRU nature. 

[0055] On the other hand, sensible-heat adhesives layer which does not contain rosin although 
octadecanamide is contained (2) In the lid material of the established example 2 of a comparison, the peel 
strength of lid material was 1 . 1kg / 1 5mm width of face, although the Peel nature was good, no less than ten 
pieces had the leakage generating number about 100 containers after a seal package, and sealing 
performance was what inferior. 

[0056] moreover, by the lid material of the example 3 of a comparison used as a principal component, the 
sensible-heat adhesive property resin with which a sensible-heat adhesives layer consists of an ethylene 
vinyl acetate copolymer (EVA) by which partial saponification is not carried out Even if contained in the 
sensible-heat adhesives layer at same rate as the case where rosin and octadecanamide are examples 1 , while 
no less than 23 pieces have the leakage generating number about 100 containers after a seal package and 
sealing performance is very inferior The peel strength of lid material was what is inferior also to the Peel 
nature by 1 .6kg / 1 5mm width of face. 
[0057] 

[Effect of the Invention] The heat seal lid material of the container for a seal package by this invention As 
mentioned above, the sensible-heat adhesive property resin 50 which uses at least one side as a principal 
component at one side of a metallic foil among the partial saponification object of an ethylene- vinyl acetate 
copolymer, £ind its acid denaturation object - 98 weight sections. It is that in which the sensible-heat 
adhesives layer containing rosin 1-40 weight sections, and the higher-fatty-acid amide 0.1-10 weight 
sections is prepared. According to the lid material of this invention, a container can be borne enough at the 
exfoliation force committed by intemal pressure rise of a seal object to a heat-sealing side when contents are 
filled up with and sealed, and it has the outstanding sealing performance. Moreover at the time of opening, 
by the moderate force It could tear off easily, it has both the functions of sealing performance and easy 
PIRU nature, and the effectiveness of being very convenient is done so. 

[Translation done.] 
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* NOTICES * 

JPO and NCTPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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